INTRODUCTION
Biological observations of epizoic rotifer communities are rather rare, although the existence of the communities has been known for many years (Wiszniewski 1954) . In a very detailed description of ecology and behavior of epizoic rotifers (May 1989) , the information on rotifers inhabiting the surface of freshwater bivalves is lacking. Thus, there is a need to answer the following questions: (1) Do bivalves have their specific epizoic rotifer fauna? (2) Are epizoic communities numerous and rich in species? (3) Does the structure of epizoic communities of Rotifera depend on the bivalve taxonomy and their morphology and behavior? The aim of this paper is to answer the above questions.
MATERIALS AND METHODS
The freshwater bivalves were collected for the analysis in June and July 2008 at seven different sampling sites located in north-eastern Poland (Fig. 1 , Table 1 ). These were: two lakes in the Masurian Lake District : Lake Tałtowisko at Kolonia Skorupki (M1), Lake Tałty in the village of Mrówki (M4, M5); two lakes located in the Augustów Lakeland: Lake Gorczyckie (M2) and a small lake ahead of the water gate Sosnówek in the Augustów Canal (M6); two rivers in the Knyszyn Forest: the Radulinka River in the village of Radunin (M3), the Jurczycha River in the village of Czapielówka (M7). Three individuals were collected at each site and after brushing off their shells, they were put back.
Epizoic rotifers were removed from bivalve shells using a soft bristle brush, condensed on a plankton net of 30-μm mesh size, transferred into bottles and fixed. The whole sediment was analyzed under the light microscope in order to estimate the abundance of rotifers.
Area of the occupied part of the bivalve shells was calculated basing on measurements of its length and width.
RESULTS
All bivalves collected from sampling site located in Lake Tałtowisko (M1) were Unio tumidus. They were inhabited by 34 rotifer species, with only four of them found on all the studied animals. These were rather common species in littoral and benthos: Colurella colurus, Lecane flexilis, Lepadella acuminata and Trichocerca taurocephala. However, the most dense group, inhabiting all three bivalves, were bdelloids. Their numbers on the animals M1A, M1B and M1C were 760, 147 and 1714 ind. 100 cm -2 , respectively. The most numerous Two bivalve species, Unio tumidus (M2A) and Anodonta anatina (M2B) were examined in Lake Gorczyckie. In total, 38 rotifer species were found on these animals, 20 species on each of them. The most abundant were bdelloids reaching 567 ind. 100 cm -2 on Unio tumidus and 201 ind. 100 cm -2 on Anodonta anatina. The dominant monogononta were: Lecane closterocerca (74 ind. 100 cm -2 on M2A and 53 ind. 100 cm -2 on M2B), L. nana (55 ind. 100 cm -2 and 43 ind. 100 cm -2 , respectively), Lecane flexilis (38 and 25 ind. 100 cm -2 ). The epizoic rotifer community from Anodonta cygnea (M3A) collected in the Radulinka River (Knyszyn Forest) was dominated by sessile Ptygura melicerta (114 ind. 100 cm -2 ). Less abundant were Trichocerca similis (29 ind. 100 cm -2 ), Trichocerca pusilla (22 ind. 100 cm -2 ). The M3A bivalve hosted also species rare in the Polish fauna, i.e. Lecane furcata (1 ind. 100 cm -2 ), Trichocerca stylata (2 ind. 100 cm -2 ), Ptygura brevis (1 ind. 100 cm -2 ). Two species: Anodonta anatina (M4A, M4B) and Unio tumidus (M4C) were collected in Lake Tałty (Masurian Lake District). Epizoic Rotifera from the bivalves were abundant and rich in species. All three bivalve individuals hosted 22-24 rotifer species, but the list of all rotifer species found in the epizoic fauna from the lake was much longer, amounting to 38 species, with 10 of them common for all three animals. Also some rare species were found here:
Anodonta anatina collected in a small lake close to the water gate Sosnówek (Augustów Canal) (M6) was occupied by 10 species of Rotifera. However, bdelloids were the most numerous, accounting for 135 ind. 100 cm -2 . All bivalves sampled in the Jurczycha River (M7) were Anodonta anatina. Their epizoic fauna of Rotifera involved 22 monogonont species. From among them, two species occurred on all the studied animals. These were freeswimming and very common in pelagic waters Keratella cochlearis and sessile Ptygura melicerta. Both species were also among the most abundant rotifers. Keratella cochlearis reached the density of 22 ind. 100 cm -2 (M7B), whereas more numerous Ptygura melicerta -120 ind. 100 cm -2 (M7A) and 76 ind. 100 cm -2 (M7B). The two other species dominating in the community were
Trichocerca taurocephala (M7B -15 ind. 100 cm -2 ) and Pompholyx sulcata (M7B -53 ind. 100 cm -2 ). However, similarly to epizoic communities on bivalves from most of the remaining sampling sites, the most abundant were Bdelloidea. Their densities were 208 (M7A), 338 (M7B) and 76 (M7C) ind. 100 cm -2 .
DISCUSSION
The results of the studies indicate that rotifer communities living on bivalve shells are rich in species and differ markedly between their hosts. However, apart from many species present on only one bivalve, there were also a few species encountered in all processed samples: Colurella colurus, Colurella uncinata, Keratella cochlearis, Lecane closterocerca, Lecane flexilis, Lecane furcata, Lecane hamata, Lecane lunaris, Lepadella quadricarinata, Lepadella patella and Ptygura melicerta ( Table 2 ).
The comparison of the rotifer communities occurring on bivalves, collected in lakes and rivers, has revealed that they involved the same species, like Dicranophorus grandis, Ptygura melicerta, Lecane closterocerca, Lecane flexilis, Trichocerca taurocephala. However, the epizoic rotifer fauna in rivers seems to be richer in species.
Probably the morphology of bivalves does not have any significant impact on assemblages of rotifers inhabiting the hosts, as the studied bivalve species were colonized by very similar rotifer communities (Table 2 ).
All the studied epizoic communities were devoid of species specific to bivalves as host organisms. Most of the rotifer species, and especially those reaching higher densities, were common for different littoral habitats, although commensal relationships have already been described for other organisms. These were, for example Dicranophorus hauerianus observed in a gill cavity of crayfishes Astacus astacus and Cambarus affinis (May 1989) , as well as in branchial plates and appendages of Gammarus pulex (Pawłowski 1958) , or Ptygura spongicola Berzins found on the freshwater sponge Spongilla lacustris in southern Sweden (Berzins 1950 ) and the River Biebrza (Ejsmont- Karabin et al. 2004) ; Testudinella elliptica (Ehrenberg) and T. truncata on limbs (thoracic and abdominal appendages) and in branchial plates of the freshwater louse Asellus aquaticus (May 1989) , Brachionus rubens Ehrenberg on three cladoceran species -Daphnia carinata, Moina macrocopa, Ceriodaphnia rigaudi (Iyer & Rao 1993) , Brachionus rubens and B. caudatus Barrois & Daday on aquatic larvae of insects, especially a dragonfly (Chandra & Kameswara 1976 , Sharma 1979 . However, Ptygura melicerta could be perhaps considered as a commensal of bivalves, since the species reached high (Murray , 1913) 5 11 Lecane opias (Harring & My ers, 1926) 1 Lecane perpusilla (Hauer, 1929) <1 Lecane psammophila (Wiszniewski, 1932) had any influence on the total abundance of Rotifera, although they can possibly influence the occurrence of particular rotifer species. 5. Large differences were observed regarding the occurrence of particular species in different habitats. The maximum numbers of Ptygura melicerta living on the surface of bivalves from rivers accounted for 150 individuals per bivalve specimen, whereas those found on animals from lakes -up to 10 individuals.
